The Akt pathway mediates the neuroprotective effect of IRL-1620 in a rat model of focal cerebral ischemia  by Gulati, Anil et al.
examined the effects of ERA and/or angiotensin receptor blocker
(ARB) on neointimal formation after vascular injury in intact and
ovariectomized (OVX) female rats. The right carotid artery was ex-
posed to balloon injury, and harvested 2 weeks after the injury. In
intact female groups, treatmentwith ARB for twoweeks after the injury
signiﬁcantly decreased neointimal formation, whereas treatment with
ERA did not affect neointimal formation. On the other hand, in the
OVX groups, ET antagonist markedly decreased neointimal formation
after the injury although neointimal formation was not signiﬁcantly
improved by ARB. Combined treatment with 17β-estradiol and ARB
markedly suppressed neointimal formation after the injury in the
OVX groups, whereas there were no additive effects during combined
treatment with 17β-estradiol and ERA. These ERA or 17β-estradiol-
induced vasoprotective effects in the OVX groups were related to the
suppression of NADPH oxydase-dependent reactive oxygen species
production. Taken together, ERA has an estrogen-like vasoprotective
action on neointimal formation via inhibition of oxidative stress. ERA
may be an alternative therapy for the prevention of vascular disease in
postmenopausal women.
doi:10.1016/j.lfs.2013.12.060
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Obstructive sleep apnea (OSA) has been identiﬁed as a signiﬁcant
risk factor for stroke. However, little is known regarding the effects
of OSA on the cerebrovascular wall. We hypothesized that OSA
augments endothelin-1 (ET-1) induced constrictions of cerebral
arteries. Using rats chronically instrumented with an inﬂatable
endotracheal obstruction device we simulated a moderate severity
of sleep apnea, 30 apneas/h for 8 h/day (sleep phase) for 1 month.
Cerebral arteries were harvested for analysis of gene-expression,
immunohistochemistry, and vascular reactivity. Following 1 month
of OSA, blood pressure and plasma/cerebral vessel ET-1 levels were
similar in sham and OSA rats (n = 4–7, NS). Using the pressurized
cerebral artery preparation, we observed a 17.5-fold increase in
sensitivity to ET-1 (n = 5–6, p b 0.05). The increased sensitivity of
OSA cerebral arteries to ET-1 was abolished by the ET-B receptor
antagonist BQ-788 (n = 6, NS). However, increased ET-1 sensitivity
of OSA cerebral arteries persisted in the presence of the ET-A
receptor antagonist BQ-123 (n = 3–6, p b 0.05). Additionally, con-
strictions to the ET-B speciﬁc agonist IRL-1620 were signiﬁcantly
greater in OSA, versus sham, cerebral arteries (n = 6, p b 0.05). Gene
expression analysis revealed no difference in the mRNA levels of ET-
1, ET-a or ET-b receptors, or endothelin converting enzyme (ece1)
(n = 6, NS). However, immunohistochemical analysis demonstrated
elevated levels of ET-B receptor in the smooth muscle of OSA
cerebral arteries. These data demonstrate that OSA increases the
sensitivity of cerebral arteries to ET-1, which appears to be driven by
increased ET-B receptor signaling. These observations suggest an
important role of ET-1 signaling in the adverse cerebrovascular
outcomes associated with OSA.
doi:10.1016/j.lfs.2013.12.061
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We found that the ETB receptor agonist, IRL-1620, provides
signiﬁcant neuroprotection following permanent cerebral ischemia.
The serine/threonine kinase Akt plays a role in regulating cell
survival and death cascades, and may mediate the neuroprotective
effect of IRL-1620. The present study investigated the effect of IRL-
1620 on the phosphorylation state of Akt in a rat model of cerebral
ischemia. Male Sprague–Dawley rats underwent permanent middle
cerebral artery occlusion. Following surgery, rats received three
intravenous injections of vehicle or IRL-1620 (5 μg/kg) at 2, 4, and
6 h post-occlusion. Evaluation of behavioral parameters conﬁrmed
the induction of stroke. Animals were sacriﬁced 7 and 24 h following
occlusion and brains were processed to evaluate protein expression
of total Akt and Akt phosphorylated at Ser473. There were no sig-
niﬁcant changes in behavioral parameters between the vehicle and
IRL-1620 groups 7 h post-occlusion. However, at 24 h there was a
marked improvement in the behavioral parameters of IRL-1620
compared to vehicle treated rats. There were no changes in total Akt
expression levels in the brains of sham, vehicle, and IRL-1620 treated
rats; however, there was an increase in the phosphorylation of
Ser473 of Akt (p473-Akt) in the IRL-1620 treated rats compared to
sham (P&lt0.01) or vehicle treated (P&lt0.05) rats 7 h post-occlusion.
No difference in total Akt or p473-Akt levels was observed 24 h post-
occlusion in the brains of sham, vehicle, or IRL-1620 treated rats. It is
concluded that IRL-1620 causes a transient elevation in phosphoryla-
tion of Ser473 after 7 h of cerebral ischemia, suggesting that the Akt
pathway may be involved in mediating the neuroprotective effect of
IRL-1620.
doi:10.1016/j.lfs.2013.12.062
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Sepsis is a disease of the microcirculation, with endothelial
dysfunction playing a key role in its pathogenesis and subsequent
associated mortality. Pathophysiology of brain dysfunction due to
sepsis remains poorly understood. Cerebral microcirculatory alter-
ations may play a potential role; however, experimental data are
scarce. The present study sought to investigate whether key angio-
genic pathways are altered in the frontal cortex in a clinically
relevant animal model of endotoxemia/sepsis. Male mice at 8 weeks
of age were administered either saline or 20 mg/kg lipopolysaccha-
ride (LPS) at different time points (1, 3, 6, and 10 h). Mice that did
not receive LPS were considered to be controls. We conﬁrmed the
induction of endotoxemia by measuring circulatory TNF-alpha level
as well as cerebral mRNA levels of TNF-alpha, IL-1beta, and IL-6.
Vascular endothelial growth factor (VEGF), a major vascular multi-
factorial cytokine involved in all the three types of vascular growth
namely, angiogenesis, arteriogenesis and atherogenesis, mediates its
angiogenic action through its receptor VEGF-R2. In the frontal cortex
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